CT can perform tomography imaging of biological tissue and engineering materials without the destruction of the sample, using the absorption characteristics of the sample to the ray energy, thus obtaining the structural information of the sample. In the background of CT system, four questions are proposed. According to our subject to geometric data, images and other conditions to obtain the CT system, the distance between the center of rotation of the detector unit, the rotation of the 180 directions, and through the CT system parameters to solve information related to two different groups of images of unknown material. For the problem, to find the parameters of CT system, firstly, we combine Annex 2 the distance between the ellipse and the circle and the distance between the image circle trajectory and given geometric data to obtain the distance between the detector units (d). The calculation result of d is 0.2762mm. Secondly, we find the maximum absorption point is in column EU and the widest range of absorption is in column BI. With the data above, the Cartesian coordinate system is established with the center of the ellipse as the origin, and the coordinates of the rotation center are obtained as (-9.2527,5.9468). We then separate the ellipse images in the Appendix 2 and the round images by weighted calculation. 180 directions are sorted out with the changing of the image of the absorption rate of the ellipse. The image range is from 120.2381 degrees to 299.2284 degrees through multiple iterations. Data in 180 specific directions will be detailed in the text. Finally, to make the result more accurate, we optimized the model further. Through multiple iterations, d is 0.2772mm and the central coordinate of rotation is (-9.2862, 5.9598). Known: geometric values of a homogeneous solid medium placed on a square tray; the absorption intensity of each point in the Annex 1 given in the title; acceptance information in Annex 2. By establishing the corresponding mathematical model, the position of the rotation center of the CT system in the square tray, the distance between the detector units and the 180 directions of the X ray used by the CT system are determined.
. We can know the relation between the cross distance and the absorption rate. The relation between the cross distance and the absorption rate Use the MATLAB to draw the data of Annex 2. The X axis represents 180 directions, and the Y axis represents the 512 detector units, and the Z axis represents the sum of the absorption rates of the corresponding cell detectors in the corresponding direction.
Distance between the detector units a=45-15-4=26mm the radius of the circle: r=4mm A comprehensive analysis of Annexes 2 and 5 shows that Some data in Annex 2 (The blue-green fraction is the point in the ET-EW column with a absorptivity of 0) From the column DE to the column FX (the last column), all absorption rates greater than 0 in the middle of the point, surrounded by absorption rates of 0, increased from 1 points first and then decreased. This region is the area in which X rays pass through an object between the ellipse and the circle, in where it must be a maximum n. Through data analysis, we get the maximum n=94 in the column ET to the column EW. According to mathematical reasoning, when the X rays irradiate the half plane from the lower half plane and are tangent to the two objects, the two point of tangency must be on the line of the center of the circle of the two objects. When the X ray is perpendicular to the line of the center of the two objects, the distance between the points is the greatest. There are 93 gaps between the 94 equidistant units. Because there is a gap between the isometric units, X rays cannot be guaranteed to be tangent to the ellipse and circle boundaries. Therefore, to minimize the error, the final gap should be designated as 93+1=94. From the data calculation between the ellipse and the circle, the distance between the detector units d1:=26/94=0.276596mm. Some of the data in the annex is intercepted as shown in Figure 6 . Clearly arc width on the upper part of Figure 6 , is the trajectory of X ray irradiation to circular. According to measurement, this width is 29 lines. That is, when X rays are irradiated to a circular material, there are 29 point absorption rates greater than zero. Similarly, there are 28 gaps between the 29 equidistant units, but since the light source does not guarantee that it is tangent to the ellipse and the circle boundary, the final gap should be designated as 28+1=29 to minimize the error.
Through the calculation the distance between the detector units d2:=8/29=0.275862mm
So the distance between the detector units d: =(0.276596+0.275862)/2 ≈0.2762mm
Theory of the reconstruction of the image in CT system
In CT image, the gray value is similar to the linear attenuation coefficient distribution of workpiece. The CT image has two properties:
The image region is in the positive direction The gray value of any point on the CT image is f (x, y). The central coordinate system is the origin, and the gray value outside the reconstruction area is 0.
The gray value of any point (x, y) is proportional to the linear attenuation coefficient of the point.
Radon Transform
In mathematics, the Radon transform is the integral transform which takes a function f defined on the plane to a function Rf defined on the (two-dimensional) space of lines in the plane, whose value at a particular line is equal to the line integral of the function over that line.
The reconstruction of the image
The most direct way to calculate the linear attenuation distribution from projection data is to solve the equations. As shown, assuming a 3 * 3 unit section, each unit of the linear attenuation coefficient respectively, three parallel rays from three angle through the linear section, three rays corresponding to the attenuation coefficient and the equations constitute 9 independent equations, see the following formula. The attenuation coefficients in the equations are solved. The distribution of the attenuation coefficients is displayed in the form of a computer image, and the reconstructed image of the slice is obtained.
In order to obtain N * N pixel images, we can solve the equation by constructing N * N equations, and then we can find the two-dimensional distribution of the linear attenuation coefficients.
